
SOUTHERN GRID 


PRELIMINARY REPORT AT-SEA SURVEY NO. 10 

15-24 September 19 66 

This report summarizes the observations and collections made within the 
Southern Grid area during the period 15-24 September 1966 . The cruise tract 
for this period was similar to that followed the past two months (see Figure l). 

Most of the observations were made within 100 miles of the two islands, Howland 
and Baker. An effort was made to make the cruise under the most favorable 
observing conditions. This meant that legs to the west of Howland went out from 
the island and returned at night while legs to the east started in the evening and 
returned to the island the following day. 
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The Smithsonian survey party included Paul Woodward (Biologist in-Charge), 

Walter Bulmer, Richard Chandler, Richard Heiden, Lawrence Huber, David Hoff, 

John Fitch, Frank Smith, Chris Thompson, and Robert Tuxson. As usual the cruise 
was made aboard the U.S.N.S. SHEARWATER (T-AG 177) • Excellent cooperation and 
assistance were: received from the officers and crew. 

During diurnal observations 828 miles were traveled in 106.1 hours. A 
total o' 27,450 birds of 25 species was recorded and 32 birds of 6 species were 
collected. There are still enough streamered Sooty Terns in the area to make it 
more worthwhile to scan flocks in hopes of seeing a streamer than trying to collect 
banded birds, 

Nocturnal, observations were maintained from sunset to sunrise. A total of 
74l mil: anu 94.9 hours was completed during the cruise period. During this 
time 6l2 birds of 10 species were recorded. Parts of two nights were spent drifting. 
On the night of 22-23 September l 6 birds including 10 Slender-billed Shearwaters 
were collected. This type of activity is very profitable because many species that 
avoid the ship during the day are readily attracted to the ship's lights at night. 
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Birds per linear mile rose to 33-1^ compared with only 7*68 last month. 

This is due almost entirely to the large number of Slender-billed Shearwaters 
which were migrating through the area. Last year when the shearwaters were 
migrating 65.29 birds per linear mile were seen. Sooty Terns are still common 
in the Grid and are the dominant species in the feeding flocks. Again this month 
very few shearwater-petrels were noted in the feeding flocks. Large concentrations 
of feeding birds were not present this month in the immediate vicinity of Baker 

Island. 

Last September's cruise and the present cruise are very similar except for 
the almost complete absence of Wedge-tailed Shearwaters this year. The only other 
noticeable differences are the large numbers of storm, petrels and frigatebirds this 
year compared to last. The difference in the number of frigates is due to the 
difference in the breeding status of the species on Howland between the two years. 
This year the species is nesting abundantly on the island while lasu year they 
occurred on Howland in only small numbers. It is probable that the Leach's Storm 
Petrels have returned to the Grid earlier this year than last. 


s, 




SPECIES ACCOUNTS 



Wedge-tailed Shearwater (4) 

Only small numbers of Wedge-tailed Shearwaters continue to be recorded in 
the Grid. Although the exact cause of their absence is unknown it seems likely 
that the species has moved north of the area to a more productive feeding area, 
e.g., 5° N. This northward movement of southern birds has been demonstrated in 
other areas of the Central Pacific Ocean (CROMWELL Grid). 

Pale-footed Shearwater (l nocturnal) 

One individual of this species was seen on the evening of 18 September. 

It is likely that a few birds pass through the area undetected in the large flocks 
of Slender-billed Shearwaters. 

Sooty Shearwater (8) 

Eight birds identified as Sooty Shearwaters were recorded in the Grid. In 
the past there has been a great deal of confusion between this species and Slender- 
billed Shearwaters. However, I feel confident that it is easy to separate the 
two species at close range. Sooties are larger and chunkier with white underwings. 
Slender-bills often show silvery unaerwings but they are not as light as the Sooties. 
This species travels singly or in small groups while the Slender-bills travel in 
large flocks. 

In May 1965 a small series of this species was collected near the Grid which 
indicates that the small number of migrants seen this spring were this species. 
Probably the same number of Sooties pass through in the fall, but the great number 
of Slender-bills passing through during this period make it difficult to make exact 
statements as to the status of this species. 

Slender-billed Shearwater (13235) 

o~- Slender-billed Shearwater (7808+312 nocturnal) 

This migratory species was again recorded in large numbers in the Grid during 
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the month of September. However, numbers were not as large as last year when 
28,580 were recorded in only six days compared with 21,043 in 10 days this year. 
Last year the highest daily total was 14,985 while this year it was only 5153- 
Perhaps the larger number of birds will pass through the area later in the year. 

The largest numbers of this species were seen in the immediate Howland-Baker 
area. Flocks were seen flying within a mile of both islands. 

Christmas Island Shearwater (l) 

One individual of this species was seen in a Sooty Tern feeding flock. 

Juan Fernandez Petrel (2) 

Pterodroma externa (2+1 nocturnal) 

This species was recorded in small numbers last month and none were seen 
last year. 

Phoenix Island or Tahiti Petrel (2) 

These two birds were probably Phoenix Island Petrels due to the closeness of 
the breeding grounds to the Grid. Three individuals were seen last month. 

Black-winged Petrel (12) 

Pterodroma hypoleuca (4) 

Black-winged Petrels decreased 24 percent from August. Six individuals were 
recorded last September. 

White-winged Petrel (3) 

Small numbers of this species have been recorded on previous cruises. On 
20 September a dark phase individual was collected. It was gray throughout except 
for the forehead, throat, and part of the underwing which had a thick black border 
and hash mark. 

Bulwer’s Petrel (2) 


The same number of Bulwer’s Petrels were recorded last month. 
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Leach 1 s Storm Petrels (22+1 nocturnal) 

White-rumped Storm Petrel (88+24 nocturnal) 

All nine storm petrels collected are referable to this species. There was 

an increase of 75 percent over last month indicating its return from the Aleutian 

breeding grounds to the Grid area. None were recorded last September. 

Red-tailed Tropicbird (l6+2 nocturnal) 

Approximately the same number was recorded last month. One individual 
banded on Christmas Island in November 1964 was collected on 17 September about 
75 miles NW of Howland Island. Only five were recorded last year. 

White-tailed Tropicbird (3) 

Two White-tailed Tropicbirds were recorded in August and four were noted last 
September. 

Blue-faced Booby (393+13 nocturnal) 

Brown Booby (15; 

Due to the increased activity near the islands numbers of both of these boobies 
increased this month. The majority of the sightings were made within 30 miles of 
the islands. 

Red-footed Booby (31+3 nocturnal) 

Almost 50 percent of the Red-footed Boobies seen were in one feeding flock 
15 miles west of Howland on 19 September. 

i 

Great Frigatebird (l) 

Lesser Frigatebird (2l8) s 

Frigatebird spT (285+4 nocturnal) 

The number of frigatebirds recorded this month was approximately the same as 
last month. Most of the sightings were made within 30 miles of the islands. As 
noted previously frigatebirds are almost invariably associated with Sooty Tern 


flocks. 
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Golden Plover (2) 

Ruddy Turnstone (4) 

There was no increase in the number of shorebirds in the Grid this month. 
Sooty Tern (5171+185 nocturnal) 

Sooty Terns were widespread in the Grid area again this month. Birds per 
linear mile was about the same as in August (6.233-6.19); however, since more 
time was spent in the vicinity of the islands this actually represents a decrease 
in numbers. During July when about the same amount of time was spent near Howland 
8962 birds were recorded while only 5171 were recorded this month. With the 
nesting cycle nearing a close on Howland, it is probable that the birds are slowly 
moving out of the grid area. This could be the cause of high linear density in 
area E near the edge of the Grid area and the large number of Sooties noted on 
14 September north of the area. This decrease also suggests that no large influx 
of birds from another area has taken place similar to last September and October. 
One bird in subadult plumage was collected. 

In many of the Sooty Tern flocks no concentrated feeding was noted. The 
birds were dispersed before the ship entered the flock. Also they moved quickly 
from one spot to another while chasing the fish. 

Gray-backed Tern (2 nocturnal) 

Common Noddy Tern (34) 

Blue-Gray Noddy Tern (l) 

Eairy Tern (3QJ 

All of these species have been recorded in small numbers on previous cruises. 
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Table 1. Summary of Southern Grid Observations during the period 
15-24 September 1966. 


Date 

No. Mi 

15 September 

76 

16 

94 

17 

101 

18 

50 

19 

115 

20 

89 

21 

no 

22 

95 

23 

78 

24 

20 

TOTALS 

828 

16-17 

114 

17-18 

101 . 

18-19 

92 

19-20 

107 

20-21 

ns 

21-22 

116 

22-23 

30 

23-24 

63 

TOTALS 

741 

GRAND TOTALS 

1569 


DIURNAL 

i* Minutes 

No. Birds 

485 

853 

661 

1033 

649 

4999 

628 

2-688 

618 

4983 

723 

976 

719 

1687 

724 

6137 

725 

4045 

135 

49 

6067 

27,450 

NOCTURNAL 


712 

57 

711 

208 

704 

44 

708 

29 

717 

13 

718 

55 

712 

180 

711 

26 

5693 

612 

11,760 

28,062 


Mo. Species 

12 

13 

14 

15 
13 
11 

8 

10 

13 

6 

25 (11.5/day) 

5 

6 

3 

3 
2 

4 

7 

3 

10 (3.87/night) 

27 
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Table 2T. Diurnal Density of Species Groups in The Southern 

Grid 15-24 September 19 66 . 


Est. Pop. for 
67,600 


Srecies Group 

No. Birds 

Birds/mi^ 

• 1 

Square Miles 

% Total Birds 

Shearwater-Petrel 

21,127 

12.760 

424,908 

82.700 

Storm Petrel 

♦ 

no 

.133 

4,429 

• 00.875 

Tern 

5,240 

2.110 

70,263 

13.700 

Tropicbird 

19 

.011 

370 

00.070 

Booby 

439 

.265 

8,825 

01.750 

Frigatebird 

504 

.152 

5,062 

00.990 

Shorebirds 

6 

.004 

133 

00.003 

Miscellaneous 

5 

.003 

100 

00.002 

TOTALS' 

27,450 

15.438 

514,090 

100 ^ 
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Table 5. Diurnal Abundance of Species in the Southern Grid 15-24 Sept. 1966. 

‘ No. Birds/ No. Status over 

Species Birds Linear Mi. Collected Last Month 


Wedge-tailed Shearwater 


.005 


+ 

Sooty Shearwater 

8 

.009 


+ 

Slender-billed Shearwater 

13,235 

15.984 

11 

•f 

Sooty/Slender-billed Shear. 

7,808 

9.551 


+ 

Christmas Island Shear. 

1 

.001 


+ 

Audubon f s Shearwater 

1 

.001 


+ 

Juan Fernandez Petrel 

2 

.002 


0 

Pterodroma externa 

2 

.002 


+ 

Phoenix Is./Tahitian Petrel 

2 

.002 


- 

Black-winged Petrel 

12 

.014 

1 

- 

Pterodroma hypoleuca 

4 

.005 



White-winged Petrel 

3 

.004 

1 

- 

Pterodroma species 

18 

.022 


+ 

Bulwer's Petrel 

2 

.002 


0 

Shearwater-Petrel 

25 

.030 


+ 

Leach's Storm Petrel 

22 

.027 

8 

+ 

Storm Petrel species 

88 

.106 


+ 

Fed-tailed Tropicbird 

l6 

.012 

1 

- 

White-tailed Tropicbird 

3 

.004 


+ 

Blue-faced Booby 

393 

.476 


+ 

Brown Booby 

15 

.018 


+ 

Fed-footed Booby 

31 

.037 


0 

Great Frigatebird 

1 

.001 


- 

Lesser Frigatebird 

218 

.263 


+ 

Frigatebird Species 

285 

.344 


- 

Golden Plover 

2 

.002 


- 

Fuddy Turnstone 

4 

.005 


- 

Sooty Tern 

5,171 

6.233 

10 

+ 

Common Noddy Tern 

34 

.041 


+ 

Blue-grey Noddy Tern 

1 

.001 


+ 

Fairy Tern 

30 

.036 


+ 

Tern species 

4 

.005 


+ 

Jaeger species 

1 

.001 


+ 

Bird species 

4 

.005 

— 


TOTALS 

27,450 

33.14 

32 

+ 
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Table 4* Nocturnal Abundance of Species in the Southern Grid 15-24 Sept. ±966. 



No. 

Birds/ 

No. 

Species 

Birds 

Linear mi. 

Collected 

Pale-footed Shearwater 

1 

.001 


Sooty/Slender-billed Shearwater 312 

.421 

10 

Pterodroma externa 

1 

.001 


Pterodroma species 

5 

.006 


* 

Shearwater-Petrel 

17 

.022 


Storm Petrel (including Leach's) 25 

.034 

1 

Ped-tailed Tropicbird 

2 

.003 


Blue-faced Booby 

13 

.018 


Ped-footed Booby 

3 

.004 


Prigatebird species 

4 

.005 


Sooty Tern 

185 

.249 

5 

Gray-backed Tern 

2 

.003 

1 

Tern species 

2 

.003 


Bird species 

40 

.054 

— 

TOTALS 

* 

612 

.825 

17 
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Table 5* Banded and/pr color-marked birds observed or collected in the Southern 

Grid, 15-24 September i 960 . 

Miles 

from 

Original Original 

Band or Banding Banding 

Species _ Age _ Date _ Tag _ Locality _ Site _ Site 


Red-tailed 

Tropicbird 

Ad. 

17 

Blue-faced 

Booby 

Imm. 

22 

Blue-faced 

Booby 

Irnm. 

23 

Blue-faced 

Booby 

Ad. 

23 

Blue-faced 

Booby 

Imm. 

15 

Blue-faced 

Booby 

Ad. 

19 

Blue-faced 

Booby 

Ad. 

19 

Blue-faced 

Booby 

Imm. 

20 

Blue-faced 

Booby 

Imm. 

20 

Blue-faced 

Booby 

Imm. 

20 

Blue-faced 

Booby 

Imm. 

22 

Blue-faced 

Booby 

Ad. 

22 

Brown Booby 

S-Ad 

.20 

Brown Booby 

S-Ad 

.22 

Sooty Tern 


Ad. 

18 

Sooty Tern 


Imm. 

18 

Sooty Tern 


Ad. 

23 

Sooty Tern 


Ad. 

23 

Sooty Tern 


Ad. 

16 

Sooty Tern 


Ad. 

19 

Sooty Tern 


Ad. 

19 

Sooty Tern 


Ad. 

19 

Sooty Tern 


Ad. 

19 

Sooty Tern 


Ad. 

19 

Sooty Tern 


Ad. 

19 

Sooty Tern 


Ad. 

20 

Sooty Tern 


Imm. 

20 

Sooty Tern 


Ad. 

22 

Sooty Tern 


Ad. 

23 

Sooty Tern 


Ad. 

23 


Sept. 0625 -86805 01°58’N 

" Blue Band 00°50’N 

" 737-82040 00°25 T lf 

n Blue Paint 00°36’N 

" Blue St. 

" bp-Blue St. 

” Blue St. 

Blue St. 
bp-Blue St. 

Blue St. 

Blue St. 

Blue St. 

Blue St. 

Blue St, 

e-773-398^8 

0-943-41472 

c-953 -29186 

c-Blue 
Blue 
Blue 
Blue 
Blue 
Blue 
Blue 
Blue 
Blue 
Blue 
Blue 
Blue 
Blue 


177°26’W 

Christmas 

1152 

176°36'W 

Howland 

2 

176°27'w 

Howland 

25 

17d°30'¥ 

Howland 

15 

176°38’W 

Howland 

9 

176°26’W 

Howland 

12 

176°3l’W 

Howland 

12 

176 o 07’W 

Howland 

31 

176°l8’W 

Howland 

22 

176°36’W 

Howland 

7 

176°38’W 

Howland 

3 

176°38’W 

Howland 

4 

176° 19 'W 

Howland 

19 

176°37’W 

Howland 

4 

176 8 34'W 

Howland 

11 

176°34'W 

Howland 

11 

176°27'¥ 

Howland 

15 

176°27’¥ 

Howland 

15 

176°46’¥ 

Howland 

7 

175°5i'w 

Howland 

52 

176°2d'¥ 

Howland 

15 

17d°26'¥ 

Howland 

15 

176°26'¥ 

Howland 

15 

176°2o'¥ 

Howland 

15 

176°26'¥ 

Howland 

15 

176°35'W 

Howland 

7 

176°37’¥ 

Howland 

6 

176°37'W 

Howland 

6 


00°57’N 
00°42'N 
00°59’N 
00°56'U 

oo° 53 'N 

00 ° 52 'N 
00°48'N 
00°50’N 
oo°53’N 
00 ° 50 'N 

OO e 38'N 
oo°38'N 
oo°44'n 
Paint 00°44'¥ 

St. 00°52'N 
St. 00°29'W 
St. 00°42'N 

St. 00°42'N 
St. 00°42’N 
St. 00°42'N 
St. 00°42'N 
St. 00°52'N 
St. 00°52'N 
St. 00°52'N 
St. off Baker Island Howland 35 

St. 00° 07 1 S 176°01'W Howland 67 


c=collected 


bp=blue paint 
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Table 6. Diurnal abundance of Flocks in the Southern Grid,15-24 September 

1966. 


Date 

No* Flocks 

No* Birds 

?oShearwater-Petrel 

%Tern 

15 September 

17 

578 

Q 7 7 

.017 

92.4 

16 

25 

472 


• 

0 

0 

VJl 

94.7 

17 

7 

85 

7 f / 

0 

98.9 

18 

•18 

974 

?? 

.002 

86*2 

19 

25 

1398 

2-j. 1 

.001 

82.9 

20 

14 

830 

Z ' 7 "7 

*001 

93*7 

21 

8 

197 


0 

90.3 

22 

17 

875 


0 

90.8 

23 

5 

186 


0 

8l.l 

24 

1 

32 


0 

93.8 

TOTAL - 

137 

5627 


Ave..003 Ave 

.90.48 


* Does not include Slender-billed Shearwater flocks 


s 
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Table 7. Bird density ( birds/linear mile) by square degrees in 

the Southern Grid, 15-2^ 

* 

Septemi 

>erl966 • 

* 1 

Species and/or Species Group 

B 

G 

D 

E 

F 

a 

H 

J 

K 

L 

Wedge-talied Shearwater 

.0 

.01 

.0 

.0 

.032 

.003 

.0 

.0 

.0 

.0 

Sooty/$lender-bill Shearwater 

56.11 

10.92 

.0 

6.08 

4.920 

41.69 

18.06 

13.31 

14.55 

.75 

Other Shearwaters 

.0 

.0 

.0 

.08 

.0 

.0 

.0 

.0 

.0 

.035 

Subtotal 

56.11 

10.93 

.0 

6.16 

4.952 

41.693 

18.06 

13.31 

14.55 

.785 

Pterodroma externa 

.015 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.034 

.0 

Pterodroma hypoleuea 

.052 

.04 

.0 

.0 

.049 

.007 

.013 

.012 

.023 

.035 

Other identified Pterodroma 

.015 

.01 

.0 

.0 

.032 

.003 

.0 

.0 

.0 

.0 

Unidentified Pterodroma 

.0 

,03 

.0 

.08 

.0 

.007 

.067 

.047 

.034 

.0 

Bulv:er T s Petrel 

.0 

.0 

.0 

.0 

.0 

.007 

.0 

.0 

.0 

.0 

Shearwater-Petrel 

.0 

.1 

.0 

.0 

.016 

.034 

.013 

.012 

.011 

.035 

Subtotal 

.062 

.18 

.0 

.08 

.097 

.058 

.003 

.071 

.102 

.07 

Storm Petrels 

.0 

.03 

-P 

• 

.17 

76X2 

.102 

.054 

.059 

.137 

.179 

Total Procellariformes 

56,172 

11.14 

.478 

6.4X 

“" 5.661 

“4T. 853 

XX". 207 

13 .W* 

i4 .663 

l.oSX" 

Red-tailed Tropicbird 

.032 

.01 

.0 

.0 

.0 

.031 

.0 

.024 

.023 

.0 

White-tailed Tropicbird 

.0 

.0 

.0 

.0 

.0 

.003 

.013 

.0 

.0 

.035 

Total Tropicbirds 

.052 

.01 

.0 

.0 

.0 

.034 

.013 

.024 

.023 

.035 

Blue-faced Booby 

.015 

.23 

.0 

.0 

.145 

1.19 

.095 

.0 

.0 

.0 

Brown Sooby 

.0 

.01 

.0 

.0 

.0 

.047 

.0 

.0 

.0 

.0 

Bed-footed Booby 

.0 

.0 

.0 

.08 

,0 

.100 

.013 

.0 

.0 

.0 

Total Booby 

.015 

.2h 

.0 

.08 

.145 

1.337 

.108 

.0 

.0 

.0 

Great Frigatebird 

.0 

.0 

.0 

.0 

.0 

.003 

.0 

.0 

.0 

.0 

Lesser Frigatebird 

.0 

.02 

.043 

.0 

.0 - 

.69 

.095 

.035 

.011 

.0 

Unidentified Frigatebird 

.015 

.02 

.0 

.0 

.016 

.857 

.067 

.105 

.126 

.107 

Total Frigatebird 

.015 

.04 

.043 

.0 

.016 

1.55 

.162 

.14 

.137 

.107 

Shorebirds 

.015 

.02 

.0 

. 0 ’ 

.0 

.01 

.0 

.0 

.0 

.0 

Sooty Tern 

. 71 ^ 

. £>l6 

.217 

13 .67” 

4.65 

12.91 

7742 

.588 

17 x 96 “ 

1.21 

Other identified Terns 

.095 

.0 

.0 

.0 

.032 

.186 

.0 

.0 

.023 

.0 

Unidentified Terns 

.0 

.02 

.0 

.0 

.032 

.0 

.0 

.0 

.0 

.0 

Total Terns 

.809 

• 636 

.217 

13.67 

4.714 

13.096 

7.42 

.588 

1.919 

1,21 

Jaeger 

.0 

.0 

.0 

.0 

.0 

.0 

. 0 X 3 

.0 

.0 

.0 

Bird species? 

.0 

.0 

.0 

.0 

.0 

.007 

.027 

.0 

.0 

.0 

Grand Total 

57.058 

4 

12.076 

CO 

K\ 

O- 

• 

20.16 

10.536 

57.887 

25.95 

14.192 

16.742 

2.386 

V-* 

LO 



















































































SOUTHERN GRID SURVEY NO. 10 
Corrected table 



Table 7 (cont) Bird Density(birds/linear mile ) by Concentric Circles in the 

Southern Grid 15-24 September 1966* 


Species and/or Species Group 

0-20 

30-60 

60-110 

no 

Total 

Wedge-tailed Shearwater 

.004 

.008 

r'N 

0 

0 

• 

.0 

.005 

Sooty/Slender-billed Shearwater 

44.166 

17.713 

19.no 

4.85 

25.300 

Other Shearwaters 

.000 

.000 

.006 

.00 

.002 

Subtotal 

44.170 

17.721 

19.119 

4.85 

25.307 

Pterodroma externa 

.000 

.008 

.006 

.00 

.004 

Pterodroma hypoleuca 

.008 

.019 

.025 

.05 

.019 

Other identified Pterodroma 

.004 

.008 

.006 

.00 

.006 

Unidentified Pterodroma 

.008 

.031 

.025 

.00 

.022 

Bulwer*s Petrel 

.008 

.000 

.000 

.00 

.002 

Shearwater-Petrel 

.041 

.008 

.038 

.05 

.030 

Subtotal 

.069 

.074 

.100 

.10 

.072 

Storm Petrels 

.091 

.151 

.118 

.15 

.133 

TOTAL PROCELLARIIFORMES 

44.330 

17.946 

19.337 

5.10 

25.640 

Red-tailed Tropicbird 

.033 

.016 

.013 

.00 

.012 

White-tailed tropicbird 

.004 

.004 

.000 

.05 

.004 

TOTAL TROPICBIRDS 

.037 

.020 

.013 

.05 

.016 

Blue-faced Booby 

1.440 

.151 

.016 

.00 

.476 

Brown Booby 

.058 

.004 

.000 

.00 

.018 

Red-footed Booby 

.115 

.008 

.003 

.00 

.037 

TOTAL BOOB! 

1.613 

.163 

.019 

.00 

.530 

Great Frigatebird 

.004 

.000 

.000 

.00 

.001 

Lesser Frigatebird 

.839 

.027 

.022 

.00 

.263 

Unidentified Frigatebird 

1.029 

.056 

.061 

.10 

' ihh . 

TOTAL FRIGATEBIRD 

1*872 

.083 

.083 

.10 

• 608 

Shorebirds 

.012 

.008 

.003 

.00 

.007 

Sooty Tern 

15.161 

2.135 

2.929 

1.50 

6.233 

Other identified Terns ? 

.143 

.004 

.028 

.00 

.078 

Unidentified Terns 

.000 

.008 

.006 

.00 

.005 

TOTAL TERNS 

15.304 

2.147 

2.963 

1.50 

6.316 

Jaeger 

.000 

.004 

.000 

.00 

.001 

Bird Species? 

.004 

.004 

.00 6 

.00 

.005 

GRAND TOTAL 

63.172 

18.375 

22.424 

6.80 

33.1^ 
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FiCTire 1. Southern Grid Tract 15-24 September 1966 
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- stresunered Brown Booby 


7i^re 2. Approximate positions of color-marked or banded birds in the Southern 

Grid 15-24 September 1966. 
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NORTHERN GRID SURVEY NO. 31 
PRELIMINARY REPORT-NORTHERN GRID, SEPTEMBER 1966 

By Paul W. Woodward 

From the night of 10 September 1966 until the morning of the 12th, the 
U.S.N.S. SHEARWATER passed through the Northern Grid on the way to the Howland- 
Baker area. During this time continuous bird observations were made by the 
Smithsonian Party consisting of Paul Woodward (Biologist-in-Charge), Walter Bulmer, 
Richard Chandler, John Fitch, Richard Heiden, Dave Hoff, Larry Huber, Frank Smith, 

t 

Chris Thompson, and Robert Tuxson. The course followed (see map) was designed to 
cover as many of the different areas of the grid as time would allow. 

Diurnal observations (sunrise to sunset) covered 147 miles in 966 minutes 
while nocturnal observations were made for 2l4 miles and 1310 minutes. A total of 
722 birds of 15 species was seen during the day and 78 birds of four species were 
recorded during the night. Weather conditions were favorable during the trip. 

Sooty Terns and Wedge-tailed Shearwaters were the dominant species in the area, 
accounting for about 8 l # of the birds seen. Pterodroma externa was the next most 
common form. All other groups were seen in low numbers. No boobies were seen 
during the day. Only one abundance center was found in the grid in the southwest 
corner where in one hour and fifteen minutes 467 birds were seen in four flocks. 

The last complete survey of the Northern Grid in September occurred in 19°4. 
During this timae large numbers of migrant Sooty or Slender-billed Shearwaters were 
moving through the area. Only three of these birds were seen during the present 
cruise. Density of birds was much greater this year than two years ago-3.4-l.53• 
However, this may be due to a sampling error, i.e., we happened to hit the area 

k 

where the birds were concentrated in a short period of time, but if we had traveled 
more in the grid we would not have seen an equivalent number of birds. There are 
indications that some birds were more abundant this year regardless of the area we 
traversed. For example, 206 Wedge-tailed Shearwaters were seen in 1964 and 339 







this year. Three hundred and ninety-one Sooty Terns were seen in six days two 

years ago and 24*7 in one and a halt days this year. 

Two birds, Ruddy Turnstone and Juan Fernandez Petrel, were collected. 


Table 1. Summary of Daily Observations S. I. Grid 1, September 1966* 





DIUPNAL 





^irds 

No. 

No. 

No. 

No. 

No. 

Date 

Sightings Flocks 

Species 

Miles 

Minutes 

September 







11 

63 k 

57 

4 

14 

110 

731 

12 

88 

35 

2 

7 

37 

235 

TOTAL 

722 

92 ” 

s 

15 

147 

96 ^ 




NOCTUPNAL 



10-11 

66 

53 

1 

3 

100 

606 

11-12 

12 

12 

0 

2 

114 

704 

TOTAL 

~7* 

65 

1 

“4 

* 

214 

• 1310 

GRAND TOTAL 

800 

157 

7 

16 

361 

2276 

Table 2. Diurnal Abundance 

■ of Species- 

-Groups. 



Species Group 


No. 

Birds/ 



55^000 O §quare miles. 


Birds 

Linear Miles Birds/Sq 

. Mi. 

Shearwater-Petrel 

450 

3.06 

1.530 


76,500 

Tropicbird 


6 

.04 

.021 


1,000 

Frigatebird 


3 

.02 

I..005 


250 

Shorebird 


2' 

.01 

.007 


350 

Tern 


261 

1.78 

.589 


29,450 

TOTAL 


722 

4.91 

3.400 


107,550 


Table J. Nocturnal Abundance of Species. 

Species Bird No. Birds/Linean Mile 


Wedge-tailed Shearwater 40 *19 

Pteroaroma externa 1 #01 

Unidentified Pterodroma 6 .03 

Unidentified Shearwater-Petrel 18 .08 

Ped-footed Booby 1 *01 

Sooty Tern 3 *01 

Unidentified Bird 9 *04 

TOTAL 78 *36 



































Table 4. Diurnal Abundance of Species 





Snecies No, Birds Birds/Linear Mile 

Wedge-tailed Shearwater 339 2,31 


Sooty Shearwater 

1 

.,00? 

Slender-billed Shearwater 

1 

.007 

Sooty or Slender-billed Shear, 

1 

.007 

Newell’s Shearwater 

1 

.007 

Juan Fernandez Petrel 

29 

.195 

White-necked Petrel 

3 

.018 

Pterodroma externa 

14 

.093 

Kermadec Petrel 

2 

.012 

Black-winged Petrel 

14 

.093 

Pterodroma hypoleuca 

5 

.030 

Unidentified Pterodroma 

3 

.018 

Bulwer's Petrel 

8 

.048 

Unidentified Shearwaters-Petrels 

: 29 

.197 

Red-tailed Tropicbird 

5 

.030 

White-tailed Tropicbird 

I 

.007 

Great Frigatebird 

1 

.007 

Unidentified Frigatebirds 

2 

.012 

Ruddy Turnstone 

2 

.012 

Sooty Tern 

247 

1.670 

Common Noddy Tern 

1 

.007 

Fairy Tern 

13 

.089 

TOTAL 

722 

4.900 














Table 5» Diurnal Abundance of Species in Flocks* 


Species No* Birds % of Population in Flocks 


Wedge-tailed Shearwater 

306 

90 

Sooty Tern 

240 

97 

Juan Fernandez Petrel 

22 

76 

Shearwater-Petrel 

* 

20 

69 

Black-winged Petrel 

12 

86 

Pterodroma externa 

8 

57 

Fairy Tern 

5 

38 

Newell f s Shearwater 

1 

100 

Pea-tailed Tropicbird 

1 

20 

Great Frigatebird 

1 

100 

Frigatebird species 

1 

50 

TOTAL 

617 

NT 


Table 6. Diurnal Abundance of birds within 50 mile Radius of Johnston Atoll. 


No. 

Species Group Birds 

Shearwater-Petrel 99 

Tropicbird ' 2 

Booby 6 

Frigatebird 1 

Tern 112 

TOTAL 220 


Species 

Sooty Tern 11 

Wedge-tailed Shearwater ?8 


Birds/Linear Mile Birds/Square Mile 


1.98 

.990 

.04 

.020 

.12 

.060 

*02 

.005 

2'. 24 

.760 

4.40 

1.825 


.22 

.073 

1.56 

.780 



















Figure 1. Northern Grid Cruise Tract, September 1966 





































SOUTHERN GRIT 


PRELIMINARY REPORT AT-SEA SURVEY NO. 10 

15-24 September 19 66 

This report summarizes the observations and collections made within the 
Southern Grid area during the period 15-24 September 1966 . The cruise tract 
for this period was similar to that followed the past two months (see Figure l). 

Most of the observations were made within 100 miles of the two islands, Howland 
and Baker. An effort was made to make the cruise under the most favorable 
observing conditions. This meant that legs to the west of Howland went out from 
the island and returned at night while legs to the east started in the evening and 
returned to the island the following day. 

The Smithsonian survey party included Paul Woodward (Biologist in-Charge), 

Walter Bulmer, Richard Chandler, Richard Heiden, Lawrence Huber, David Hoff, 

John Fitch, Frank Smith, Chris Thompson, and Robert Tuxson. As usual the cruise 
was made aboard the U.S.N.S. SHEARWATER (T-AG 177). Excellent cooperation and 
assistance were received from the officers and crew. 

During diurnal observations 828 miles were traveled in lOo.l hours. A 
total of 27,450 birds of 25 species was recorded and 32 birds of 6 species were 
collected. There are still enough streamered Sooty Terns in the area to make it 
more worthwhile to scan flocks in hopes of seeing a streamer than trying to collect 
banded birds. 

Nocturnal observations were maintained from sunset to sunrise. A total of 
741 miles and 9^*9 hours was completed during the cruise period. During this 
time 612 birds of 10 species were recorded. Parts of two nights were spent drifting. 
On the night of 22-23 September l6 birds including 10 Slender-billed Shearwaters 
were collected. This type of activity is very profitable because many species that 
avoid the ship during the day are readily attracted to the ship's lights at night. 
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Birds per linear mile rose to 33«1^- compared with only 7*68 last month. 

This is due almost entirely to the large number of Slender-billed Shearwaters 
which were migrating through the area. Last year when the shearwaters were 
migrating 65.29 birds per linear mile were seen. Sooty Terns are still common 
in the Grid and are the dominant species in the feeding flocks. Again this month 
very few shearwater-petrels were noted in the feeding flocks. Large concentrations 
of feeding birds were not present this month in the Immediate vicinity of Baker 

Island. 

Last September’s cruise and the present cruise are very similar except for 
the almost complete absence of Wedge-tailed Shearwaters this year. The only other 
noticeable differences are the large numbers of storm, petrels and frigatebirds this 
year compared to last. The difference in the number of frigates is due to the 
difference in the breeding status of the species on Howland between the two years. 
This year the species is nesting abundantly on the island while las^ year tney 
occurred on Howland in only small numbers. It is probable that the Leach’s Storm 
Petrels have returned to the Grid earlier this year than last. 

4 
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SPECIES ACCOUNTS 

Wedge-tailed Shearwater (4) 

Only small numbers* of Wedge-tailed Shearwaters continue to be recorded in 
the Grid, Although the exact cause of their absence is unknown it seems likely 
that the species has moved north of the area to a more productive feeding area, 
e.g., 5° N. This northward movement of southern birds has been demonstrated in 
other areas of the Central Pacific Ocean (CROMWELL Grid). 

Pale-footed Shearwater (l nocturnal) 

One individual of this species was seen on the evening of 18 September. 

It is likely that a few birds pass through the area undetected in the large flocks 
of Slender-billed Shearwaters. 

Sooty Shearwater (8) 

Eight birds identified as Sooty Shearwaters were recorded, in the Grid. In 
the past there has been a great deal of confusion between this species and Slender- 
billed Shearwaters. However, I feel confident that it is easy to separate the 
two species at close range. Sooties are larger and chunkier with white underwings. 
Slender-bills often show silvery underwings but they are not as light as the Sooties. 
This species travels singly or in small groups while the Slender-bills travel in 
large flocks. 

In May 1965 a small series of this species was collected near the Grid which 
indicates that the small number of migrants seen this spring were this species. 
Probably the same number of Sooties pass through in the fall, but the great number 
of Slender-bills passing through during this period make it difficult to make exact 
statements as to the status of this species. 

Slender-billed Shearwater (13235) 
or Slender-billed Shearwater (7808+312 nocturnal) 

This migratory species was again recorded in large numbers in the Grid during 
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the month of September. However, numbers were not as large as last year when 
28,580 were recorded in only six days compared with 21,043 in 10 days this year. 
Last year the highest daily total was 14,985 while this year it was only 5153. 
Perhaps the larger number of birds will pass through the area later in the year. 

The largest numbers of this species were seen in the immediate Howland-Baker 

area. Flocks were seen flying within a mile of both islands. 

* 

Christmas Island Shearwater (l) 

One individual of this species was seen in a Sooty Tern feeding flock. 

Juan Fernandez Petrel (2) 

Pterodroma externa (2+1 nocturnal) 

This species was recorded in small numbers last month and none were seen 
last year. 

Phoenix Island or Tahiti Petrel (2) 

These two birds were probably Phoenix Island Petrels due to the closeness of 
the breeding grounds to the Grid. Three individuals were seen last month. 

Black-winged Petrel (12) 

Pterodroma hypoleuca (4) 

Black-winged Petrels decreased 24 percent from August. Six individuals were 
recorded last September. 

White-winged Petrel (3) 

Small numbers of this species have been recorded on previous cruises. On 
20 September a dark phase individual was collected. It was gray throughout except 
for the forehead, throat, and part of the underwing which had a thick black border 
and hash mark. 

Bulwer's Petrel (2) 



The same number of Bulwer’s Petrels were recorded last month. 
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Leach’s Storm Petrels (22+1 nocturnal) 

White-rumped Storm Petrel (88+24 nocturnal) 

All nine storm petrels collected are referable to this species. There was 

an increase of 75 percent over last month indicating its return from the Aleutian 

breeding grounds to the Grid area. None were recorded last September. 

Red-tailed Tropicbird (l6+2 nocturnal) 

Approximately the same number was recorded last month. One individual 

banded on Christmas Island in November 1964 was collected on 17 September about 

hm 

75 miles NW of Howland Island. Only five were recorded last year. 

White-tailed Tropicbird (3) 

Two White-tailed Tropicbirds were recorded in August and four were noted last 
September. 

Blue-faced Br (393+13 nocturnal) 



Brown Booby 


Due to the increased activity near the islands numbers of both of these boobies 
increased this month. The majority of the sightings were made within 30 miles of 
the islands. 

Red-footed Booby (31+3 nocturnal) 

Almost 50 percent of the Red-footed Boobies seen were in one feeding flock 
15 miles west of Howland on 19 September. 

Great Frigatebird (l) 

Lesser Frigatebird (2l8) 

Frigatebird spT (285+4 nocturnal) 

The number of frigatebirds recorded this month was approximately the same as 
last month. Most of the sightings were made within 30 miles of the islands. As 
noted previously frigatebirds are almost invariably associated with Sooty Tern 


flocks. 
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Golden Plover (2) 

Ruddy Turnstone (4) 

There was no increase in the number of shorebirds in the Grid this month. 
Sooty Tern (5171+185 nocturnal) 

Sooty Terns were widespread in the Grid area again this month. Birds per 
linear mile was about the same as in August (6.233-6.19); however, since more 
time was spent in the vicinity of the islands this actually represents a decrease 
in numbers. During July when about the same amount of time was spent near Howland 
8962 birds were recorded while only 5171 were recorded this month. With the 
nesting cycle nearing a close on Howland, it is probable that the birds are slowly 
moving out of the grid area. This could be the cause of high linear density in 
area E near the edge of the Grid area and the large number of Sooties noted on 
l4 September north of the area. This decrease also suggests that no large influx 
of birds from another area has taken place similar to last September and October. 
One bird in subadult plumage was collected. 

In many of the Sooty Tern flocks no concentrated feeding was noted. The 
birds were dispersed before the ship entered the flock. Also they moved quickly 
from one spot to another while chasing the fish. 

Gray-backed Tern (2 nocturnal) 

Common Noddy Tern (34) 

Blue-Gray Noddy Tern (l) 

Eairy Tern (30) 

All of these species have been recorded in small numbers on previous cruises. 


p 
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Table 1. Summary of Southern Grid Observations during the period 
15-24 September 1966. 

DIURNAL 

Date No. Miles No. Minutes No. Birds No. Soecies 


15 September 

76 

485 

853 

12 

16 

94 

661 

1033 

13 

17 

101 

649 

4999 

14 

18 

50 

628 

2688 

15 

19 

115 

618 

4983 

13 

20 

89 

723 

976 

n 

21 

no 

719 

1687 

8 

22 

95 

724 

6137 

10 

23 

78 

725 

4045 

13 

24 

20 

135 

49 

6 

TOTALS 

828 

6067 

27,450 

25 (11.5/day) 



NOCTURNAL 



16-17 

114 

712 

57 

5 

17-18 

101. 

711 

208 

6 

18-19 

92 

704 

44 

3 

19-20 

107 

708 

29 

3 

20-21 

118 

717 

13 

2 

21-22 

116 - 

718 

55 

4 

22-25 

30 

712 

180 

7 

23-24 

63 

711 

26 

2 

TOTALS 

741 

5693 

612 

10 (3.87/mght) 

GRAND TOTALS 

1569 

11,760 

28,062 

27 
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Table 2T. Diurnal Density of Species Groups in The Southern 

Grid 15-24 September 1966. 


Species Group 

No. Birds 

Birds/mi^ 

Est. Pop. for 
67,600 

Square Miles 

% Total Birds 

Shearwater-Petrel 

21,127 

12.760 

424,908 

82.700 

Storm Petrel 

no 

.133 • 

4,429 

- 00.875 

Tern 

5,240 

2.110 

70,263 

13.700 

Tropicbird 

19 

.011 

370 

00.070 

Booby 

439 

.265 

8,825 

01.750 

Frigatebird 

504 

.152 

5,062 

00.990 

Shorebirds 

6 

.004 

133 

00.003 

Miscellaneous 

5 

• 

O 

O 

k*! 

100 

00.002 

TOTALS' 

27,450 

15.438 

514,090 

100# 


A 

V* 

/ 

« 

r 


* ^ * 

. < * 



./ 
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Table 3* 
Snecies 


Diurnal Abundance of Species in the Southern Grid 15-24 Sept, 1966. 

No. Birds/ No. Status over 

Birds Linear Mi. Collected Last Month 


Ledge-tailed Shearwater 

4 

.005 


+ 

Sooty Shearwater 

8 

.009 


+ 

Slender-billed Shearwater 

13,235 

15.984 

11 

+ 

Sooty/Slender-billed Shear. 

7,808 

9.551 


+ 

Christmas Island Shear. 

1 

.001 


+ 

Audubon*s Shearwater 

1 

.001 


+ 

Juan Fernandez Petrel 

2 

.002 


0 

Pterodroma externa 

2 

.002 . 


+ 

Phoenix Is./Tahitian Petrel 

2 

.002 


- 

Black-winged Petrel 

12 

.014 

1 

- 

Pterodroma hyroleuca 

4 

.005 


+ 

White-winged Petrel 

3 

.004 

1 

- 

Pterodroma species 

18 

.022 


+ 

Bulwer*s Petrel 

2 

.002 


0 

Shearwater-Petrel 

25 

.030 


+ 

Leach *s Storm Petrel 

?? 

.027 

8 

+ 

Storm Petrel species 

88 

.106 


+ 

Ped-tailed Tropicbird 

10 

.012 

1 

- 

White-tailed Tropicbird 

3 

.004 


+ 

Blue-faced Booby 

393 

.476 


+ 

Brown Booby 

15 

.018 


+ 

Ped-footed Booby 

31 

.037 


0 

Great Frigatebird 

1 

.001 


- 

Lesser Frigatebird 

218 

.263 


+ 

Frigatebird Species 

285 

.344 


- 

Golden Plover 

2 

.002 


- 

Puddy Turnstone 

4 

.005 


- 

Sooty Tern 

5,171 

6.233 

10 

+ 

Common Noddy Tern 

34 

.041 


+ 

Blue-grey Noddy Tern 

1 

.001 


+ 

Fairy Tern 

30 

.056 



Tern species 

4 

.005 


+ 

Jaeger species 

1 

.001 


+ 

Bird species 

4 

.005 

— 


TOTALS 

27,450 

33.14 

32 

+ 


* 
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Table 4. Nocturnal Abundance of Species in the Southern Grid 15-24 Sept. 1966 . 


Suedes 


No. 

Birds 


Birds/ No. 

Linear mi. Collected 


Pale-footed Shearwater 

1 

.001 

Sooty/Slender-billed Shearwater 

312 

.421 

Pterodroma externa 

1 

.001 

Pterodroma species 

5 

.006 

♦ 

Shearwater-Petrel 

17 

.022 

Storm Petrel (including Leach’s) 25 

.034 

Ped-tailed Tropicbird 

2 

.003 

Blue-faced Booby 

15 

.018 

Bed-footed Booby 

5 

.004 

Prigatebird species 

4 

.005 

Sooty Tern 

185 

.249 

Gray-backed Tern 

2 

.003 

Tern species 

2 

.003 

Bird species 

40 

.054 

TOTALS 

612 

.825 


10 


1 


5 

1 




s 
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Table 5* Banded and/pr color-marked birds observed or collected in the Southern 

Grid, 15-24 September i 960 . 


Species 


Age Bate 

Band or 
Tag 

Locality 

Original 

Banding 

Site 

Miles 

from 

Original 

Banding 

Site 

Red-tailed 

Tropicbird 

Ad. 17 Sept 

625-86805 

oi°58’N 

t 

177°26'W 

Christmas 

1152 

Blue-faced 

Booby 

Imm. 22 " 

Blue Band 

00°50’N 

176°36'W 

Howland 

2 

Blue-faced 

Booby 

Imm. 23 ” 

737-820^0 

00°25'N 

176°27'W 

Howland 

25 

Blue-faced 

Booby 

Ad. 23 " 

Blue Paint 

oo° 36 ’n 

176°30’w 

Howland 

15 

Blue-faced 

Booby 

Imm. 15 " 

Blue St. 

oo°57'n 

176°38'W 

Howland 

9 

Blue-faced 

Booby 

Ad. 19 " 

bp-Blue St. 

00°42'W 

176°26'W 

Howland 

12 

Blue-faced 

Booby 

Ad. 19 11 

Blue St. 

oo°59'K 

176°31'W 

Howland 

12 

Blue-faced 

Booby 

Imm. 20 

Blue St. 

oo°56'n 

176 o 07’W 

Howland 

31 

Blue-faced 

Booby 

Imm. 20 

bp-Blue St. 

oo°53'N 

176°l8’W 

Howland 

22 

Blue-faced 

Booby 

Imm. 20 

Blue St. 

00°52'N 

176°36'W 

Howland 

7 

Blue-faced 

Booby 

Imm. 22 

Blue St. 

00°48'N 

I76°38’w 

Howland 

3 

Blue-faced 

Booby 

Ad. 22 

Blue St. 

00°50'N 

176°38'W 

Howland 

4 

Brown Booby 

S-Ad.20 

Blue St. 

oo°53’N 

176°19'¥ 

Howland 

19 

Brown Booby 

S-Ad.22 

Blue St. 

00°50’N 

176°37'W 

Howland 

4 

Sooty Tern 


Ad. 18 

C-773-39848 

00°38’N 

176 0 3^'W 

Howland 

11 

Sooty Tern 


Imm. 18 

c-943-41472 

oo°38'N 

176 °3W 

Howland 

11 

Sooty Tern 


Ad. 23 

0-953-29186 

00°44’N 

176°27'W 

Howland 

15 

Sooty Tern 


Ad. 23 

c-Blue Paint 

00 o 44'N 

176°27'W 

Howland 

15 

Sooty Tern 


Ad. 16 

Blue St. 

00°52'N 

176°46'W 

Howland 

7 

Sooty Tern 


Ad. 19 

Blue St. 

00°29'N 

i75°5i'w 

Howland 

52 

Sooty Tern 


Ad. 19 

Blue St. 

00°42'N 

176°26'W 

Howland 

15 

Sooty Tern 


Ad. 19 

Blue St. 

00 o 42'N 

17o 0 26’W 

Howland 

15 

Sooty Tern 


Ad. 19 

Blue St. 

00 o 42’W 

176°26' W 

Howland 

15 

Sooty Tern 


Ad. 19 

Blue St. 

00 o 42’N 

176°26'W 

Howland 

15 

Sooty Tern 


Ad. 19 

Blue St. 

00 o 42'K 

176°26'W 

Howland 

15 

Sooty Tern 


Ad. 20 

Blue St. 

00°52'N 

176°35'W 

Howland 

7 

Sooty Tern 


Imm. 20 

Blue St. 

00°52'N 

176°37’W 

Howland 

b 

Sooty Tern 


Ad. 22 

Blue St. 

00°52’K 

176°37’W 

Howland 

0 

Sooty Tern 


Ad. 23 

Blue St. 

off Baker Island 

Howland 

35 

Sooty Tern 


Ad. 23 

Blue St. 

00° 07 1 s 

176°01'w 

Howland 

67 


c=collected 
bp=blue paint 
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Table 6. Diurnal abundance of Flocks in the Southern Grid t 15-24 September 

1966. 


Date 

No. Flocks 

No. Birds 

?oShearwater-Petrel 

/oTern 

15 September 

17 

578 

.017 

92.4 

16 

25 

472 

.005 

94.7 

17 

7 

85 

0 

98.9 

18 

-18 ' 

974 

.002 

86.2 

19 

25 

1398 

.001 

82.9 

20 

14 

830 

.001 

93*7 

21 

8 

197 

0 

90.3 

22 

17 

875 

0 

90.8 

23 

5 

186 

0 

81.1 

24 

1 

32 

0 

93.8 

TOTAL - 

137 

5627 

Ave..003 Ave 

.90.48 


* Does not include Slender-billed Shearwater flocks 


s 











Table 7# Bird density ( birds/linear mile) by square degrees in the Southern Grid, 15-24 Septeraberl966. 

/• 


Species and/or Species Group 

B 

G 

D 

E 

F 

Q 

H 

J 

K 

L 

Wedge-tailed Shearwater 

.0 

.01 

.0 

.0 

.032 

.003 

.0 

.0 

.0 

.0 

Sooty/Slender-bill Shearwater 

56.11 

10.92 

.0 

6 • 08 

4.920 

41.69 

18.06 13.31 

14.55 

.75 

Other Shearwaters 

.0 

.0 

.0 

.08 

.0 

.0 

.0 

.0 

.0 

.035 

Subtotal 

56.11 

10.93 

.0 

6.16 

4.952 

41.693 

18.06 13.31 

14.55 

.785 

Pterodroma externa 

.015 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.034 

.0 

Pterodroma hypoleusa 

.032 

.04 

.0 

.0 

.049 

.007 

.013 

.012 

.023 

.035 

Other identified Pterodroma 

.015 

.01 

.0 

.0 

.032 

.003 

.0 

.0 

.0 

.0 

Unidentified Pterodroma 

.0 

.03 

.0 

.08 

.0 

.007 

.067 

.047 

.034 

.0 

Bulwer's Petrel 

’ .0 

.0 

.0 

.0 

.0 

.007 

.0 

.0 

.0 

.0 

Shearwater-Petrel 

.0 

.1 

.0 

.0 

.016 

.034 

.013 

.012 

.011 

.035 

Subtotal 

.062 

.18 

.0 

.08 

.097 

.058 

.003 

.071 

.102 

.07 

Storm Petrels 

.0 

.03 

.478 

.17 

TST 2 

.102 

.05*r 

.059 

.137 

• .179 

Total Procellariformes 

56.172 

11.14 

.478 

6 .T 1 

5.7761" 

4T.B53 

18.207 13.w 

147663 

1 . 03 Z 

Ped-tailad Tropicbird 

.032 

.01 

.0 ' 

.0 

.0 

.031 

.0 

.024 

.023 

.0 

White-tailed Tropicbird 

.0 

.0 

.0 

.0 

.0 

.003 

.013 

.0 

.0 

.035 

Total Tropicbirds 

.032 

.01 

.0 

.0 

.0 

.034 

.013 

.024 

.023 

.035 

Blue-faced Booby 

.015 

.23 

.0 

.0 

.145 

1.19 

.095 

.0 

.0 

.0 

Brown Eooby 

.0 

.01 

.0 

.0 

.0 

.047 

.0 

.0 

.0 

.0 

Ped-footed Booby 

.0 

.0 

.0 

.08 

.0 

.100 

.013 

.0 

.0 

.0 

Total Booby 

.015 

.24 

.0 

.08 

.145 

1.337 

.108 

.0 

.0 

.0 

Great Frigatebird 

.0 

.0 

.0 

.0 

.0 

.003 

.0 

.0 

.0 

.0 

Lesser Frigatebird 

.0 

.02 

.043 

.0 

.0 

.69 

.095 

.035 

.011 

.0 

Unidentified Frigatebird 

.015 

.02 

.0 

.0 

.016 

.857 

.067 

.105 

.126 

.107 

Total Frigatebird 

.015 

.04 

.043 

.0 

.016 

1.55 

.162 

.14 

.137 

.107 

Shorebirds 

.015 

.02 

.0 

.0 

.0 

.01 

.0 

.0 

.0 

.0 

Sooty Tern 

.71T 

.6l6 

.217 

i'3.67 

4.65 

12.91' 

7.42 

• 588 

" 095“ 

1.21 

Other identified Terns 

.095 

.0 

.0 

.0 

.032 

.186 

.0 

.0 

.023 

.0 

Unidentified Terns 

.0 

.02 

.0 

.0 

.032 

.0 

.0 

.0 

.0 

.0 

Total Terns 

.309 

• 636 

.217 

13.67 

4.714 

13.096 

7.42 

• 

vn 

CO 

00 

1.919 

1.21 

Jaeger 

.0 

.0 

.0 

.0 

.0 

.0 

.013 

.0 

.0 

.0 

Bird species? 

.0 

.0 

.0 

.0 

.0 

.007 

.027 

.0 

.0 

.0 

Grand Total 

57.058 

12.076 

. .738 

20.16 

10.536 

57.887 

25.95 14.192 

16.742 

2.386 


I 

H 

U> 





























































































Table 7 (cont) Bird Density (birds/linear mile) by Concentric Circles in 

the Southern Grid 15-24 September 1966. 



Species and/or Species Group 

0-30 

30-60 

60-110 

110 

Total 

Wedge-tailed Shearwater 

.005 

.008 

.003 

.0 

.005 

Sooty/ Slender-bill Shearwater 

47.49 

18.75 

17.17 

4.85 

25.3 

Other Shearwaters 

.0 

.0 • 

.006 

.0 

.002 

Subtotal 

47.495 

18.758 

17.179 

4.85 

25.307 

Pterodroma externa 

.0 

.008 

.006 

.0 

.004 

Pterodroma hyuoleuca 

.009 

.021 

.023 

.05 

.019 

Other identified Pterodroma 

.005 

.008 

.006 

.0 

.006 

Unidentified Pterodroma 

.009 

.034 

.023 

.0 

.022 

Bulwer f s Petrel 

.009 

.0 

.0 

.0 

.002 

Shearwater-Petrel 

.045 

.008 

.034 

.05 

.03 

Subtotal 

.077 

.079 

• .092 

.1 

.072 

Storm Petrels 

.01 

.161 

.134 

.150 

.133 

Total Procellariiformes 

47.65 

19.01 

17.41 

5.10 

25.64 

Fed-tailed Tropicbird 

.036 

.016 

.011 

.0 

.012 

White-tailed Tropicbird 

.005 

.004 

.0 

.05 

.004 

Total Tropicbird 

.041 

.02 

.011 

.05 

.016 

Blue-faced Booby 

1.58 

.161 

.014 

.0 

.476 

Brown Booby 

.063 

.004 

.0 

.0 

.018 

Fed-footed Booby 

.126 

.008 

.003 

.0 

.037 

Total Booby 

1.769 

.17J 

.017 

.0 

.53 

Great Frigatebird 

.005 

.0 

.0 

.0 

.001 

Lesser Prigatebird 

.923 

.03' 

.02 

.0 

.263 

Unidentified Frigatebirds 

1.13 

.059 

.054 

.1 

.344 

Total Frigatebirds 

2.058 

.089 

.074 

.1 

.608 

Shorebirds 

.014 

.008 

.003 

.0 

.007 

Sooty Tern 

16.67 

2.26 

2.63 

1.5 

6.233 

Other identified terns 

.249 

.004 

.026 

.0 

.078 

Unidentified Terns 

.0 

.008 

.006 

.0 

.005 

Total Terns 

16.919 

2.27 

2.662 

1.5 

6.316 

Jaeger 

.0 

.004 

.0 

.0 

.001 

Bird species? 

.005 

.004 

.006 

.0 

..005 

Grand Total- 

68.444 

21.58 

20.18 

6.8 

33.14 
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Siurnal 

Nocturnal 


__ -J- 


Southern Grid Tract 15-24 September 1966 


Figure ± 
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r - streameired Blue-faced Booby 
o t banded Red-tailed Tropicbird 

rr streamered Sooty Tern 

q - banded $ooty Tern 


^ t banded Blue-faced Booby 
_f- = streamered Brown Booby 

Approximate positions of color-marked or banded birds in the Southern 
Grid 15-24 September 1966. 


Figure 2. 
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ALL TIMES LOCAL (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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ALL TIMES LOCAL (WHISKEY); WIND DIR. IN WHOLE DEGREES; WIND SPEED IN KNOTS; TEMPERATURES IN FAHRENHEIT; VISIBILITY IN NAUTICAL MILES; 
WAVES IN WHOLE DEGREES; WAVE PERIOD IN SECONDS; WAVE HEIGHT IN WHOLE FEET; SEA LEVEL PRESSURE IN MILLIBARS 
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